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Description 

[0001 ] The present invention relates to a cartridge for 
the preparation of whipped beverages and, in particular, 
to sealed cartridges which are fomied from substantially 
air- and water-Impermeable materials and which con- 
tain one or more Ingredients for the preparation of bev- 
erages. 

[0002] It has previously been proposed to seal bever- 
age preparation ingredients In individual air-impermea- 
ble packages. For example, cartridges or capsules con- 
taining compacted ground coffee are known for use in 
certain coffee making machines which are geneirally 
temried "espresso" machines, in the production of coffee 
using these coffee machines the coffee cartridge Is 
placed In a brewing chamber and hot water is generally 
caused to pass under pressure through the cartridge, 
thereby extracting the aromatic coffee constituents from 
the ground coffee and producing a coffee beverage. 
Typically In the production of "espresso" coffee a brew- 
ing time of about 25 seconds Is used at a pressure of 
about 6 X IQS Pa, or greater. 
[0003] Cartridges containing roast and ground coffee 
in whteh hot water flows under gravimetric force through 
the cartridge are also known. A cartridge of this general 
type is described in British Patent No, 1397116. 
[0004] In EP-A-0272922 there is described a package 
whk:h contains at least one beverage preparation ingre- 
dient, e.g. roast and ground coffee, in a prefen^d em- 
bodiment the package is fomned from a substantially air- 
and water-impemieable material and comprises a 
sealed body portion having a compartment containing 
the beverage ingredient and an outlet channel, the com- 
partment and the outlet channel coopeiating in such a 
manner that, in use, the beverage is filtered, thereby 
avoiding the necessity for an external filter. 
[0005] There is also described in EP-A-0272922 a 
method for preparing a beverage whk:h comprises po- 
sitioning the beverage containing package at a brewing 
station, introducing water through water introduction 
means into the package, allowing the water to commin- 
gle with the beverage ingredient, and collecting the bev- 
erage so-fomned through an outlet fonmed In the pack- 
age. 

[0006] The beverage packages as described in EP-A- 
0272922 are primarily intended to be used with a bev- 
erage preparation machine which handles the packages 
automatically or semi-automatlcalty. A machine of this 
type is described In EP-A-0334572. The packages may 
contain roast and ground coffee, leaf tea or one or more 
powdered beverage preparation ingredients such as 
powdered chocolate, powdered coffee or powdered 
soup. 

[0007] The machines described In EP-A-0272922 op- 
erate at a relatively low pressure of less than 2x1 0^ Pa 
and thus, although by varying the amount of water In- 
troduced into packages containing roast and ground 
coffee it is possible to obtain a coffee beverage of the 



same strength as "espresso" coffee, it is not possible to 
incorporate gases into the coffee beverage at this pres- 
sure to provide the beverage with the foamed texture 
and appearance of "espresso" coffee. 

5 [0008] EP-A-0638486 describes a cartridge operating 
at relatively low pressure which is capable of producing 
whipped beverages. The cartridge contains one or more 
beverage Ingredients and comprises an inlet for the in- 
troduction of an aqueous medium, or compartment con- 

10 talning the one or more beverage Ingredients, an outlet 
forthe beverage produced from the beverage Ingredient 
(s) and whipping means provided in the path of the bev- 
erage prior to the outlet to whip the said beverage. The 
whipping means generally comprises an impeller which 

15 is adapted to engage an extemal driving device on the 
beverage preparation machine, for example a machine 
of the type as described in EP-A-033457d. 
[0OO9] Although an "espresso" coffee is produced us- 
ing the cartridge and method as described in EP-A- 

20 0638486, this solution requires the modification of the 
beverage preparation machine as described In EP-A- 
0334573, which is expensive. There still therefore re- 
mains a requirement for a suitable means to produce ah 
"espresso" coffee in a simple and effective manner at a 

25 relatively low pressure, e.g. of up to 2 x 10^ Pa. 

[0010] Accordingly, the present invention provides a 
cartridge containing one or more beverage ingredients 
and being fonmed from substantially air- and water-im- 
pemieabie materials, the said cartridge comprising an 

30 Inlet for the introduction of an aqueous medium Into the 
cartridge, a compartment containing the beverage Inr 
gredient or ingredients and an outlet for the beverage, 
produced from the beverage ingredients, characterized 
in that the cartridge incorporates in the beverage flow 

35 path, prior to or at the outlet, means for producing a jet 
of the beverage, at least one inlet for air and means to 
generate a pressure reduction of the jet of beverage, 
whereby in use air from the at least one air Inlet is incor- 
porated into the beverage as a plurality of small bubbles. 

40 [0011] itwill be understoodthat by thetenm "cartridge" 
as used herein is meant any package, sachet or recep- 
tacle which contains one or more beverage ingredients 
and from which a beverage may be produced. 
p)012] in use, the cartridge of the present invention 

45 will have water under pressure passed therethrough. 
Generally the pressure within the compartment contain- 
ing the beverage ingredients will be in the range of from 
0.7to2.0x105Pa. 

[0013] The mieans to produce a Jet of the beverage 
50 generally comprises a restriction in the flow path of the 
beverage, preferably at least one restriction hole or noz- 
zle. 

[0014] It will be understood that a plurality of jets may 
be produced, in which case a plurality of restrictions 
55 would be Incorporated into the beverage flow path, for 
exarriple a plurality of restriction holes or nozzles. 
[001 5] The cross-sectional area of the restriction hole 
(8) or nozzle(s) will generally be chosen to give a iflow 
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rate of the jet of beverage of from 3 to 20 metres per 
second, preferably 8 to 1 6 metres per second and more 
preferably about 1 0 metres per second. Typical cross- 
sectional areas are In the range of from CSmm^ to 
0.8mnfi2. 5 
[0016] The means to generate a pressure reduction 
of the beverage will generally comprise a chamber or 
conduit opening which allows expansion and mixing of 
the beverage to occur. 

[0017] At least one air inlet is provided. The air inlet io 
(s) will generally comprise one or more nan-ow passag- 
es which connect from the outside of the cartridge which 
is at atmospheric pressure to the chamber or conduit 
opening where the pressure reduction of the beverage 
occurs. Pref erabVi the air Inlet Is positioned as close as is 
possible to the restriction hole or nozzle. 
[001 8] In one embodiment of the invention, a surface 
Is Incorporated Into the beverage flow path, between the 
means for producing the Jet of beverage and the outlet, 
onto which the Jet of the beverage Impinges. The angle 20 
between the path of the jet of beverage and the surface 
onto which It impinges is preferably at an Included angle 
of 20 to 50 degrees, more preferably from 25 to 35 de- 
grees. The surface onto which the Jet of beverage Im- 
pinges may, if desired, be textured, for example the sur- 25 
face niay comprise a plurality of ribs, grooves or projec- 
tions. 

[0019] In anotherembodlment of the invention, the jet 
of beverage with air entrained from the air inlet, is 
passed to a mixing tube where the two phase mixture so 
expands to fill the mixing tube and air bubbles are 
fomied therein. 

[0020] The cartridge of the present invention prefera- 
bly has a body portion which may be formed, for exam- 
ple, from a moulded plastics material such as polypro- 35 
pyiene. The inlet and/or outlet of the cartridge may be 
closed by a plug of a plastics material moulded into the 
Inlet and/or outlet nozzle during the moulding of the body 
portion. Alternatively, the inlet and/or outlet may be cov- 
ered by a substantially air- and water-impemneable ma- ^^o 
terial, for example aluminium foil or a laminated materi- 
al, such as a laminate of plastic material/metal foil/plas- 
tic material prior to the opening of the inlet and/or outlet. 
Specific examples of materials which may be used are 
aluminium foil having a thicicness In the range of from 45 
30 to 60 micrometres coated with a layer of polypropyl- 
ene or a laminate of potypropyiene/aluminium foil/poly- 
ester. 

[0021] The outlet in the cartridge may be prepared 
during the beverage preparation cycle using a cutting 
and piercing tool for exan>ple of the type as described 
in our EP-A-0334573. 

[0022] Altematively, the inlet and/or outlet may be 
open and the cartridge provided with an outer wrapping 
or the nice. For example, a plurality of pacicages may be 55 
provided with a shrinic wrapped outer layer. 
[0023] In the cartridge of the present invention, the 
communication between the inlet and the compartment 



containing the beverage preparation ingredient(s) is 
preferably via a channel which Is separated from the 
compartment by a wall which has a plurality of openings 
fomned therein for the entry of a liquid medium into the 
compartment. The channel preferably extends along at 
least one side of the compartment, more preferably 
along three sides of the compartment. The openings in 
the wall are preferably in the fonn of elongate slots which 
are generally an^nged in a manner such that an even 
distribution of the liquid medium through the beverage 
preparation Ingredients is achieved. 
[0024] The cartridge of the present invention may 
have a filter disposed between the compartment con- 
taining the beverage ingredient(s) and at least a part of 
the under surface of the top of the cartridge, one or more 
passages being f onned between the filter and the top of 
the cartridge, the passages communicating with the out- 
let. This type of cartridge Is particularly prefen-ed when 
the beverage ingredient is roast and ground coffee. 
[0025] The fitter is preferably made from a material 
with a high wet strength, for example a non-woven fibre 
material of polyester. Other materials which may be 
used include a water-impemieable cellulosic material, 
such as a cellulosic material comprising woven paper 
fibres. The woven paper fibres may be admixed with fi- 
bres of polypropylene, polyvinyichioride and/or polyeth- 
ylene. The incorporation of these plastics materials into 
the cellulosic material renders the cellulosic material 
heat-sealable. The filter material may also be coated 
with a material which is activated by heat and/or pres- 
sure so that it can readily be sealed to ribs fomied in the. 
under suriace of the top of the package, thereby forming 
one or more passages which communicate with the out- 
let. 

[0026] The beverage preparation ingredients con- 
tained In the cartridges of the Invention are preferably 
roast and ground coffee, powdered chocolate, and ac- 
cording^to individual taste, powdered milk or creamer, 
sugar or ariiflcial sweetener. 
[0027] It will be understood that it may be convenient 
for the compariment containing the beverage prepara- 
tion ingredients to be separated into two or more sec- 
tions, for example, one section containing roast and 
ground coffee and another section containing powdered 
milk or creamer. In such an an^ngementthe means for 
the entry of the liquid medium into the separate com- 
partments would be varied to suit the requirements for 
filtration or dissolution of the particular ingredients. 
[0028] The cartridge of the present Invention, when 
filled with roast and ground coffee, preferably contains 
from 2.5 to 10 grams of roast and ground coffee, pref- 
erably from 4.5 to 7 grams for the preparation of a single 
cup. However, cartridges whteh are intended to provide 
multiple servings of coffee will contain an appropriate 
amount of roast and ground coffee, for example, pack- 
ages intended to provWe say five cups of coffee will con- 
tain from 20 to 50 grams of roast and ground coffee, 
preferably from 25 to 30 grams. The roast and ground 
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coffee is generally compacted when the beverage pack- 
age is filled in order to aid the distribution and transport 
of water through the package. 
[0029] The cartridges of the present invention are 
preferably provided with at least one recognition means 
whereby, in use, the cartridge Is identified by the ma- 
chine into which it is placed for treatment and the Iden- 
tification of the cartridge thereby causes rt to be subject- 
ed to the coHBCt treatment steps including the introduc- 
tion of the aqueous medium into the cartridge and the 
activation of the whipping means. 
[0030] The recognition means may comprise one or 
more surface features formed In the body of the car- 
tridge. For example, the cartridge body may be provided 
with one or more Indents, cut outs, protrusions or holes 
which can be identified by a mechanical sensor in the 
beverage preparation machine, the mechanical sensor 
registering the presence or absence of the indents, cut 
outs, protmsions or holes. 

[0031] The recognition means may, aitemativeiy, 
comprise a system whbh can be sensed by a simple 
optical device, for example a bar code printed onto the 
body of the cartridge, a pattern of through holes in the 
cartridge, a pattern of contrasting tones or colours print- 
ed onto the cartridge or cartridges containing different 
comestibles being of different colours. 
[0032] The recognition means may also conr^rise one 
or more strips of a magnetic material applied to the body 
of the cartridge which can be read by an appropriate 
magnetic sensor, one or more shaped or divided areas 
of metal foil applied to the cartridge body which cause 
an Inductive effect on movement of the cartridge in the 
machine, whtoh inductive effect can be sensed; or one 
or more electrically conductive areas formed on the 
body of the cartridge which can be sensed electrically. 
[0033] As mentioned above, the cartridge of the 
present invention contains one or more beverage prep- 
aratton ingredients, for example, roast and ground cof- 
fee or leaf tea and sugar and/or creamer, as desired. 
One machine which can readily be adapted for the prep- 
aration of a beverage from the preferred cartridge of the 
Invention which includes a recognition means is de- 
scribed in our EP-A-0334573. The only modificatk>n re- 
quired to be made to such a beverage preparation ma- 
chine is to incorporate an appropriate sensor or sensors 
into it. the sensor or sensors being designed to read the 
partbular coding on the cartridge and to send a signal 
to the controller, whteh then selects the appropriate bev- 
erage preparation cycle and activates the whipping 
means. 

[0034] The sensor may be, for example, a mechanical 
sensor, an optk;al sensor, a magnetic sensor, an elec- 
trical sensor or an inductee sensor. The machine is pref- 
erably adapted so that the cartridge is handled automat- 
ically following its Insertion into the machine. 
[0035] The incorporation of air into the beverage us- 
ing the cartridges of the present invention produces a 
foamy, frothy beverage. Beverages which can be pro- 



duced in this manner are, for example, whipped choco- 
late, cappuccino and espresso-type coffee. Preferably 
the incorporation of air into the beverage will result in 
from 5 to 35 percent by volume, more preferably 5 to 1 0 

5 percent by volume, of air being incorporated into the 
beverage as bubbles having a bubble size preferably of 
below 300 micrometers, more preferably In the range of 
from 10 to 200 mtorometers. Generally, whipped choc- 
olate will incorporate a higher percentage of air by vol- 

10 ume therein than whipped coffee. 

[0036] The present invention will be further described 
With reference to the accompanying drawings, inwhich:- 

Figure 1 is a view from above of a beverage car- 
'5 tridge of the invention; 

Figure 2 is a section through the beverage cartrkJge 

of Figure 1 along the line il-li; 

Figure 3 Is a section through the beverage cartridge 

of figure 1 along the line Ill-Ill; 
20 Figure 4 is a section through the beverage cartridge 

of Figure 1 along the stepped line iV-iV; 

Figure 5 Is a view from above a further beverage 

cartridge of the invention; 

Figure 6 is a section of the beverage cartridge of 
25 Figure 5 along the line V-V; and 

Figure 7 is a view from above of a still further bev- 
erage cartridge of the Invention. 

[0037] Refening to Figures 1 to 4 of the drawings, a 
30 cartridge of the present invention is shown generally at 
1 . The cartridge is mainly fomied from a moulded plas- 
tics material and has a top 2 whk^h may be decorated 
to identify the contents of the capsule, or whtoh may 
have foil or paper laminated thereto with appropriate 
35 identification thereon. The bottom 3 of the capsule may 
be fomned from an aluminium foil or a laminated foil. 
[0038] The cartridge 1 has an Inlet 4 and an outlet 5 
which are formed in use of the cartridge by piercing or 
cutting the material covering the inlet and outlet open- 
40 ings. 

[0039] In use, water under pressure enters the car- 
tridge 1 via inlet 4 where it enters channel 6 formed 
along the edges of the package and corhmunicates via 
slots 7 with the beverage Ingredients 8 whteh are con- 

45 tained in a compartment within the cartridge. The water 
mixes with the beverage preparation ingredients con- 
tained within compartment 9 and is forced upwardly 
through the beverage preparation ingredients. The bev- 
erage fomned by passage of water through the beverage 

50 preparation ingredients passes through the filter mate- 
rial 1 0 into a plurality of passages whteh are f omied be- 
tween ribs 12 onto whteh the filter paper is sealed. The 
sealing of the filter material onto ribs 12 prevents any 
short circuit and ail of the beverage has to pass through 

55 the filter. The passages 1 1 are closed at the end remote 
from the outlet by transverse ribs (not shown). The bev- 
erage collected via the passages 11 is funnelled in area 
14 in the direction as shown by the arrows. 
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[0040] Beverage collected In the area 1 4 passes to a 
dog leg collecting space 15 which is connected by a re- 
strictton hole 1 6 to an expansion channber 1 7. The bev- 
erage Is forced under pressure through the restriction 
hole by the back pressure of the beverage collecting in 
the areas 14 and 15. The pressure inside the beverage 
containing conDpartment of the cartridge will generally 
be in the range of from 0.7 to 2 x 10^ Pa. The cross- 
sectional area of the restriction hole will be chosen so 
as to give a flow rate of the jet of beverage of about 3 
to 20 metres per second, preferably 8 to 1 6 metres per 
second and more preferably about 10 metres per sec- 
ond. To achieve a flow speed of 10 metres per second 
a restriction hole of cross-sectional area of from 0.3n\rn^ 
to 0.8mm2, preferably about 0.46mm2 is generally used 
In order to deliver a beverage of volume of 60mt In 12 
seconds. 

[0041] The chamber 1 7 Into which the jet of beverage 
is delivered Is at atmospheric pressure and Is connected 
to an air inlet area 1 8 by means of an elongate passage 

19. Chamber 17 acts as an expansion chamber and, as 
the pressure of the jet of beverage Is reduced, air is In- 
corporated Into the beverage via the air passage 1 9. The 
jet of beverage Issuing through restriction hole 16 im- 
pinges on a surface 20 which is positioned In the bev- 
erage flow path. The surface 20 onto which the bever- 
age impinges is at an included angle of from 30 to 35 
degrees, preferably an included angle of about 33 de- 
grees. The surface 20 has a plurality of grooves 21 cut 
therein. The impingement of the jet of beverage on the 
grooves 21 assists in causing turbulent motion of the 
beverage and the incorporation of air therein as a plu- 
rality of discrete bubbles. The surface 20 is formed on 
one side of a projecting tongue 22 which projects into 
the path of the beverage. 

[0042] The beverage, after impingement on surface 

20, around the end of the projecting tongue 22 travels 
along passage 28 to the outlet 5. In order to maintain 
the volume of bubbles in the beverage it is preferred that 
a cup or other receptacle should be positioned close to 
the outlet in order to avoid dissipation of the bubbles as 
the beverage is collected. 

[0043] An alternative cartridge of the present inven- 
tion Is illustrated In Figures 5 and 6. Many of the features 
of this altemative cartridge are the same as the cartridge 
of Figures 1 and 4 and nice numerals are used to de- 
scribe Wke features. Beverage is therefore produced in 
the cartridge of Figure 5 In the same manner as the car- 
tridge of Figure 1 . Beverage so produced Is collected in 
area 14 and passed to a collecting space 40 which is 
connected by a restriction hole 41 to an expansion 
chamber 42. The collecting space 40 has a bell mouth 
adjacent to the entry to hole 41 In order to minimize pres- 
sure drop at the entrance to the hole. The beverage is 
forced under pressure through the restriction hole 41 by 
the bacl< pressure of the beverage in collecting areas 
14 and 40. 

[0044] The chamber 42 into which the Jet of beverage 



Is delivered Is at atmospheric pressure and is connected 
to an air inlet 43 by means of a narrow elongate pas- 
sageway 44. The air inlet 43 Is positioned adjacent to 
the exit of the restriction hole 41. Chamber 42 acts as 

5 an expansion chamber and, as the pressure of the jet 
of beverage is reduced, air Is incorporated into the bev- 
erage via the air passageway 44, The jet of beverage 
issuing from the restriction hole 41 impinges on the sur- 
face of the chamber 42 at an included angle of about 

10 39**. 

[0045] In contrast to Figure 1 , the sides of the expan- 
sion chamber 42 are generally smooth. The expansion 
chamber 42 widens to a throat area 45 and widens fur- 
ther into a flared collecting area 46 immediately prior to 
15 the outlet 47. The outlet 47 is provided with a rib 48 to 
prevent the beverage spraying and/or splashing as it ex- 
its from the cartridge. 

[0046] The general shape and structure of the expan- 
sion chamber 42, throat area 45 and collecting area 46 

20 is of smooth flowing curves to prevent unwanted turbu- 
lence as the beverage travels to the outlet 47 to prevent 
the break up of bubbles during the final stage of the trav- 
el of the beverage to the outlet. 
[0047] A further altemative cartridge of the present in- 

25 vention is illustrated in Figure 7. Features of this car- 
tridge which are the same as the cartridges of Rgures 
1 to 4, or 5 and 6 are represented by like numerals: Bev- 
erage is therefore produced in the cartridge of Figure 7 
in the same manner as the cartridge of Figure 1 , Bever- 

30 age so produced is collected in area 14 and passed to 
a collecting space 50 which is connected by a restriction 
nozzle 51 to an expansion chamber 52. The collecting 
space 50 Is of a funnel shape and thereby funnels the 
beverage produced into the cartridge Into the restriction 

35 nozzle 51. The beverage is forced under pressure 
through the restriction nozzle 51 by the back pressure 
of the beverage in collecting areas 14 and 50. The 
chamber 52 into whtoh the beverage is delivered is at 
atmospheric pressure and is connected to two air Inlets 

40 53 by means of narrow passageways 54. The air inlets 
53 are positioned on either side of the exit 55 of the noz- 
zle 51 into the expansion chamber 52. Chamber 52 acts 
as an expansion chamber and. as the pressure of the 
jet of beverage is reduced, air is incorporated Into the 

45 beverage via the air passageways 54. The jet of bever- 
age issuing from the exit 55 of the nozzle 51 Impinges 
on the surface of the expansion channber52 opposite to 
the exit at an included angle of about 49**. 
[0048] The expansion chamber 52 is of generally ar- 

50 cuate shape and the shape and structure is of smooth 
flowing curves to prevent unwanted turbulence as the 
beverage travels to the outlet 47. This prevents the 
break up of bubbles during the final stage of the travel 
of the beverage to the outlet 47. The outlet is provided 

55 with a rib 48 to prevent the beverage spraying or splash- 
ing as it exists from the cartridge. 
[0049] ' The cartridge as described with reference to 
Rgures 1 to 4, or 5 and 6, or 7 is suitabte for insertion 
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into a beverage preparation oiachine, for example of the 
type as described in EP'A'0334573. longitudinally 
through a slot. 

[0050] The cartridge Is also provided, as best shown 
in Figure 1 with teeth 30 moulded along one side edge 
of the cartridge. The teeth 30 have recesses 31 fonned 
therebetween. The teeth 30 are Intended to enable the 
cartridge to be driven through a beverage preparation 
machine by the engagement of the teeth 30 with a drive 
mechanism. 

[0051] The side edge of cartridge 1 opposite to the 
edge provided with teeth 30 has a plurality of pegs 32, 
33 34 and 35 provided thereon. As the package is driven 
Into the machine the presence or absence of the up- 
standing pegs 32, 33, 34, 35 is sensed by a sensing ami 
(not shown). If one or more of pegs 32, 33, 34, 35 is not 
present the sensing ami will thereby identify a different 
type of cartridge. The sensing arm operates a switch in 
the beverage preparation machine (not shown) which 
thereby transmits information concerning the presence 
or absence of the pegs on the package to the control 
mechanism for the beverage dispensing machine. The 
arrangement of pegs 32, 33, 34, 35 on the cartridge thus 
identifies the type of cartridge to a controller which then 
selects the appropriate beverage preparation condi- 
tions. 

[0052] When the beverage preparation machine has 
selected the appropriate beverage preparation condi- 
tions, the water Inlet 4 of the package is pieced or cut, 
the outlet 5 in the package is uncovered and the foil 36 
originally covering the outlet 5 is folded back into an out- 
let surround chamber 37. Water Is caused to flow under 
pressure through the compartment containing the bev- 
erage Ingredients and the chosen beverage is then col- 
lected in a cup or receptacle placed below the outlet 5 
of the package. 



Claims 

1. A cartridge (1) containing one or more beverage In- 
gredients and being formed from substantially alr- 
and water-lmpemieable materials, the said car- 
tridge comprising an Iniet (4) for the Introduction of 
an aqueous medium into the cartridge, a compart- 
ment (9) containing the beverage ingredient or In- 
gredients and an outlet (5) for the beverage pro- 
duced from the beverage Ingredients, character- 
ized In that the cartridge incorporates in the bever- 

. age flow path, prior to or at the outlet, means 

(15.41.51) for producing a Jet of the beverage, at 
least one inlet (18,43,53) for air and means 

(17.45.52) to generate a pressure reduction of the 
jet of beverage, whereby In use air from the at least 
one air inlet is incorporated into the beverage as a 
plurality of small bubbles. 

2. A cartridge as dainied in claim 1 wherein the means 



to produce a jet of the beverage comprises a restric- 
tion in the flow path of the beverage. 

3. A cartridge as claimed In claim 2 wherein the restric- 
5 tion comprises at least one restriction hole or noz- 
zle. 

4. A cartridge as claimed in dairn 3 wherein the restric- 
tion hole or nozzle has a cross-sectional area of 

10 from 0.3 to 0.8mm2. 

5. A cartridge as claimed in any one of the preceding 
claims wherein the means to generate a pressure 
reduction of the beverage comprises a chamber or 

IS conduit opening which allows expansion and mixing 
of the beverage to occur. 

6. A cartridge as claimed In any one of the preceding 
claims wherein a surface (20) is incorporated into 

20 the beverage flow path, between the means for pro- 
ducing thejet of beverage and the outlet, onto whk;h 
the Jet of the beverage impinges. 

7. A cartridge as claimed In claim 6 wherein the angle 
25 between the path of the jet of beverage and the sur- 
face onto whtoh it impinges is at an Included angle 
of from 20 to 50 degrees. 

8. A cartridge as claimed in claim 7 wherein the includ- 
30 ed angle is from 25 to 35 degrees. 

9. A cartridge as damped in any one of claims 6 to 8 
wherein the surface onto which the Jet of beverage 
impinges Is textured. 

35 

10. A cartridge as claimed in claim 9 wherein the sur- 
face comprises a plurality of ribs, grooves or projec- 
tions. 

<o 11. A cartridge as claimed in any one of the preceding 
claims wherein the inlet and/or outlet is coviered by 
a substantially air- and water-impermeable material 
prior to the fomnation, in use, of the inlet and/or out- 
let in the cartridge. 

45 

12. A cartridge as claimed in any one of the preceding 
claims wherein a channe (6) communicates with the 
Iniet for the entry of an aqueous medium Into the 
package, the channel being separated from the 

so compartment containing the beverage ingredient or 
ingredients by a wall which has a plurality of open- 
ings (7) fonmed therein for the entry of the aqueous 
medium into the compartment containing the bev- 
erage preparation ingredient(8). 

55 

13. A cartridge as claimed in claim 12 wherein the chan- 
nel extends along at least one side of the compart- 
ment containing the beverage preparation ingredi- 



6 



11 



EP1255 685 B1 



12 



ent(s). 

14. A cartridge as claimed In claim 12 or claim 13 
wherein the channel extends along three sides of 
the compartment containing the beverage prepare- s 
tion lngredlent(s). 

15. A cartridge as claimed in any one of claims 12 to 14 
wherein the openings comprise a plurality of elon- 
gate slots. 10 

16. A cartridge as claimed in any one of the preceding 
claims wherein a filter Is disposed between the com- 
partment and at least a part of the under surface of 
the top of the cartridge, one or more passages being is 
fonned between the filter and the top of the car- 
tridge, which passage(s) communicate(s) with the 
outlet. 

1 7. A cartridge as claimed in daim 1 6 wherein the fitter 20 
Is made from a water-lmpemieable material. 

18. A cartridge as claimed In any one of the preceding 
claims wherein the beverage preparation ingredient 

is powdered chocolate, Instant cappuccino or roast 25 
and ground coffee. 

19. A cartridge as claimed in any one of the preceding 
claims which Is provided with at least one recogni- 
tion means (32-35) whereby, In use, the cartridge Is so 
identified by the machine into which It Is placed for 
treatment therefrom and the Identifbation of the car- 
tridge thereby causes It to subjected to the correct 
treatment steps. 

35 

20. A cartridge as claimed in claim 1 9 wherein the rec- 
ognition means comprises one or more surface fea- 
tures fornied in the body of the cartridge. 

40 

PatentansprQche 

1. Kartusche (1), die ein Oder mehrere Getrankezuta- 
ten enthM und aus Im Wesentllchen luft- und was- 
semndurchldssigen Materiallen gefomnt 1st, wobel ^5 
die Kartusche einen Einlass (4) zum Einfullen eines 
wassrigen Mediums in die Kartusche, ein Fach (9), 
das die GetrSnicezutat oder die Getrdnkezutaten 
enthalt, und einen Auslass (5) fur das aus den Ge- 
trinkezutaten erzeugte GetrSnk urhfasst, dadureh so 
gekennzelchnet, dass die Kartusche im Getranke- 
stromungsweg vor oder an dem Auslass ein Mittel 
(15, 41, 51) zum Erzeugen eines Strahls des Ge- 
tranks, wenigstens einen Einlass (18, 43, 53) fur 
Luft und ein Mittel (1 7, 45, 52) zum Erzeugen einer ss 
Druckreduktion des Strahls des Getranks enthalt, 
wobel im Gebrauoh die Luft von dem wenigstens 
einen Lufteinlass in Form mehrerer klelner Blasen 



in das Getrank eingeleitet wird. 

2. Kartusche nach Anspruch 1 , bel der das Mittel zum 
Erzeugen eines Strahls des Getrfinks eine Veren- 
gung im Strdmungsweg des Getrdnks umfasst 

3. Kartusche nach Anspruch 2, bel der die Verengung 
wenigstens ein Verengungstoch oder eine Duse 
umfasst. 

4. Kartusche nach Anspruch 3, bel der das Veren- 
gungstoch Oder die Duse eine Querschnlttsflache 
von 0,3 bis 0,8 mrn^ aufweist 

5. Kartusche nach Irgendeinem der vorangehenden 
Anspruche, bel der das Mittel zum Erzeugen einer 
Druckreduktibn des Getranks eine Kammer oder ei- 
ne Kanaldffnung umfasst, die eriaubt, dass eine Ex- 
pansion und eine Vemnlschung des Getrdnks statt- 
fihden. 

6. Kartusche nach irgendeinem der vorangehenden 
Anspruche, bei der In den Getrankestromungsweg 
zwischen dem Mittel zum Erzeugen des Getranke- 
stiBhis und dem Auslass eine Oberilache (20) ein- 
gebaut 1st, auf der der Getrdnkestrahl auftrifft. 

7. Kartusche nach Anspruch 6, bei der der Winkel zwi- 
schen dem Weg des Getrankestrahts und der Ober- 
fi&che, auf der dieser auftrifft, einen Einschlusswin- 
kel von 20 bis 50"* aufweist. 

8. Kartusche nach Anspruch 7, bei der der Einschluss- 
winkel 25 bis 35'' betr&gt. 

9. Kartusche nach Irgendeinem der Anspruche 6 bis 
8. bel der die Oberfl§che, auf der der Getr§nke- 
strahl auftrifft, stmkturlert 1st. 

10. Kartusche nach Anspruch 9, bei der die Oberflache 
mehrere Rippen, Nuten oder VorsprQnge umfasst. 

11. Kartusche nach Irgendeinem der vorangehenden 
AnsprCbhe, bel der der Einlass und/oder der Aus- 
lass durch ein Im Wesentllchen luft- und wasserun- 
durchlassiges Material abgedeckt werden, vor der 
Ausblldung des EInlasses und/oder des Auslasses 
in der Kartusche im Gebrauch. 

12. Kartusche nach Irgendeinem der vorangehenden 
AnsprCk:he, bei der ein Kanal (6) mit dem Einlass 
fur den Eintritt eines wassrigen Mediums In das Ge- 
hause in Verbindung steht, wobel der Kanal von 
dem die Getrinkezutat oder die Getr&nkezutaten 
enthaltenden Fach' durch eine Wand getrennt 1st, 
die mehrere Offnungen (7) aufweist, die darin fur 
das Eintreten des wSssrigen Mediums in das Fach, 
das die Getrinkezubereitungszutaten enthilt, aus- 
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gebildet sind. 

13. Kartusche nach Anspruch 12, bel der der Kanal 
ISngs wenigstens einer Seite des Faches verlauft, 
das die Getrankezubereitungszutaten enthdlt. 5 

1 4. Kartusche nach Anspmch 1 2 Oder Anspruch 1 3, bei 
der der Kanal langs dreier Seiten des Faches ver- 
lauft, das die Getrankezubereitungszutaten enthatt. 

10 

15. Kartusche nach Irgendelnem der AnsprOche 12 bis 
14, bei der die Offnungen mehrere langgestreckte 
Schlltze umfassen. 

16. Kartusche nach irgendelnem der vorangehenden is 

Anspruche, bel der ein Filter zwischen dem Fach 
und wenigstens einem Tell der unteren Oberflache 
der Obenselte der Kartusche angeordnet 1st, wobel 
ein Oder mehrere Durchlasse zwischen dem Fitter 
und der Oberseite der Kartusche ausgebildet sind, so 
wobel der Durchlass bzw. die Durchlasse mit dem 
Auslass In Verbindung steht/stehen. 

1 7. Kartusche nach Anspruch 1 6, bel der der Filter aus 

. einem wasserundurcht&sslgen Material gefertigt 25 
1st. 

18. Kartusche nach irgendelnem der vorangehenden 
Anspruche, bei der die Getrankezubereitungszutat 
pulvrige Schokolade, Sofort-Cappuccino Oder ge- 30 
rosteter und gemahiener Kaffee ist. 

19. Kartusche nach irgendelnem der vorangehenden 
Anspruche, die mit wenigstens einem Erkennungs- 
mittei (32-35) versehen ist, wobeilmGebrauch die 35 
Kartusche von der Maschlne, In die sle eingesetzt 
wird, fur die Handhabung hierdurch Identlfiziert 
wird, und wobel die Identlfikatlon der Kartusche so- 

mit bewirkt, dass sle den richtigen l-Iandhabungs- 
schritten unterworfen wird. 40 

20. Kartusche nach Anspruch 19, bel der das Erken- 
nungsmlttel ein Oder mehrere Oberf lachenmerkma- 
le umf asst, die im Kdrper der Kartusche ausgeblidet 
sind. 45 



Revendlcatlons 

1. Cartouche (1) contenant un ou plusieurs ingr6- so 
dients de boisson et qui est fonmde k partir de ma- 
tdriaux pratiquement imperm^ables k Tair et k Teau, 
ladrte cartouche comprenant une entr6e (4) pour 
I'Introductlon d'un milieu aqueux dans la cartouche, 
un compartlment (9) contenant I'ingr^dient ou les S5 
Ingredients de boisson et une sortie ou des sorties 
pour la boisson produite k partir des ingr^ients de 
boisson, caracterlsee en ce que la cartouche In- 



corpore dans le trajet de circulation de la boisson, 
avant ou au niveau de la sortie, un moyen (15, 41 , 
51) destine k produire un jet de boisson, au moins 
une entree (18, 43, 53) pour de i'air et un moyen 
(1 7, 45, 52) pour g^n^rer une reduction de pression 
du jet de boisson. d'oO II resulte qu'en utilisation I'air 
provenant de ia au moins une entree d'air est Incor- 
pore dans ia boisson sous forme d*une pturalite de 
petites buiies. 

2. Cartouche selon la revendlcatlon 1 , dans laquelle 
le moyen pour produire un jet de boisson comprend 
un etranglement dans ie trajet de circulation de la 
boisson. 

3. Cartouche selon la revendlcatlon 2, dans laquelle 
retranglement comprend au moins un trou ou une 
buse d*etranglement. 

4. Cartouche seion la revendlcatlon 3, dans laquelle 
le trou ou la buse d'6tranglement comporte une sur- 
face en section transversale de 0,3 k 0,8 mm?. 

5. Cartouche selon Tune queteonque des revendica- 
tlons precedentes, dans laquelle le moyen pour ge- 
nerer une reduction de pression de la boisson com- 
prend une chambre ou une ouverture de conduit qui 
pemiet que I'expanslon et le melange de la boisson 
se produisent. 

6. Cartouche selon I'une quelconque des revendlcar 
tions precedentes, dans laquelle une surface (20) 
est incorporee dans le trajet de circulation de bois- 
son, entre le moyen destine k produire le jet de bois- 
son et la sortie, sur laquelle le jet de boisson vient 
frapper. 

7. Cartouche selon la revendlcatlon 6, dans laquelle 
I'angle entre le trajet du jet de boisson et la surface 
sur laquelle il vient frapper est un angle Indus de 
20&50 degres. 

8. Cartouche selon la revendlcatlon 7, dans laquelle 
Tangle Indus est de 25 k 35 degres. 

9. Cartouche selon Tune quelconque des revendica- 
tions 6 k 8, dans laquelle la surface sur laquelle le 
jet de boisson vient frapper, est texturee. 

10. Cartouche selon la revendlcatlon 9, dans laquelle 
la surface comprend une pturalite de nervures, de 
ralnures ou de protuberances. 

11. Cartouche selon I'une quelconque des revendica- 
tlohs precedentes, dans laquelle Tentree et/ou la 
sortie sont recouvertes d'un materlau pratiquement 
Impenneable k Pair et k i'eau avant la fonnation, en 
utilisation, de I'entree et/ou de la sortie dans la car- 
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touche. 

12. Cartouche selon Tune quelconque des revendica- 

tions pr^^dentes, dans laquelle un cana( (6) com- 
m unique avec i'entr^e en vue de Tentr^e d'un milieu s 
aqueux dans le conditlonnement, le canal 6tant s6* 
par6 du compartinnent contenant i'lngr^dient ou ies 
ingredients de boisson par une parol qui comporte 
une plurality d'ouvertures (7) fomn^es dans ce(le-ci 
en vue de i'entr^e du milieu aqueux dans le com- io 
partiment contenant Tingr^dient ou Ies ingredients 
de preparation de boisson. 

13. Cartouche selon la revendlcation 12, dans laquelle 
le canal s'etend le long d'au moins un cdte du com- 
partiment contenant I'Ingredient ou Ies ingredients 
de preparation de boisson. 

14. Cartouche selon la revendlcation 12 ou la revendl- 
cation 13, dans laquelle le canal s'etend le long de 20 
trois cdtes du compartlment contenant Tingredient 

ou Ies ingredients de preparation de boisson. 

15. Cartouche selon i'line quelconque des revendica- 
tions 12 & 14, dans laquelle Ies ouvertures com- 25 
prennent une pluralite de fentes allongees. 

16. Cartouche selon i'une quelconque des revendica- 
tions precedentes. dans laqueile un filtre est dispo- 
se entre le compartiment et au moins une partie de 30 
la surface inferieure de la partie superieure de la 
cartouche, un ou plusieurs passages etant fomnes 
entre le filtre et la partie superieure de la cartouche, 
lequel passage ou lesquels passages communi- 
quent avec ia sortie. 35 

17. Cartouche selon la revendlcation 16, dans laqueile 
le filtre est realise k partir d'un materiau Impenmea- 
ble k i'eau. 

40 

18. Cartouche selon i'une quelconque des revendica- 
tions precedentes, dans laquelle Tingredient de pre* 
paration de boisson est du chocolat en poudre. un 
cappuccino soluble ou du cafe torref 16 et moulu. 

45 

19. Cartouche selon I'une quelconque des revendlca- 
tions precedentes, laquelle est munie d'au moins un 
moyen de reconnaissance (32 k 35) grdce auquel 
en utilisation, la cartouche est identifiee par la ma- 
chine dans laquelle elle est placee en vue d'un trai- so 
tement k partir de ceile-ci et I'identiflcation de la car- 
touche t'amene k etre soumise aux etapes de tral- 
tement con^ectes. 

20. Cartouche selon la revendication 1 9, dans laqueile S5 
le moyen de reconnaissance comprend une ou plu- 
sieurs caracteristiques de surface formees dans le 
corps de la cartouche. 
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